Cyclooxygenase and lipoxygenase pathways in anterior uvea and conjunctiva.
It has been demonstrated that normal, uninflamed, anterior uvea and conjunctiva of different species have the capacity to synthesize cyclooxygenase and lipoxygenase products. Cyclooxygenase activity is greater than lipoxygenase activity in both anterior uvea and conjunctival tissues. Other ocular tissues such as cornea, lens, and retina were found to have much lesser capacity than the conjunctiva and anterior uvea to synthesize cyclooxygenase and lipoxygenase products from arachidonic acid. In our preliminary studies, we also observed that human retina have considerably less ability to metabolize AA into cyclooxygenase and lipoxygenase activity. The finding that the anterior uvea of all species studied has a high capacity to synthesize PGs and other cyclooxygenase products maybe of particular physiological significance since several investigators have demonstrated that PGE2 and PGF2 alpha in low doses, lower intraocular pressure in all species studied, including the human eye. Additionally, PGE2 can be shown to have some anti-inflammatory effects. In light of these observations, we must consider that the high endogenous cyclooxygenase activity in normal conjunctiva and anterior uvea may play a role in maintaining normal intraocular pressure and in preventing the development of inflammation in response to normal environmental stimuli. Arachidonic acid is also metabolized into biologically active compounds by cytochrome P450 in corneal endothelium. It is not yet known whether or not other ocular tissues also have the ability to metabolize arachidonic acid via this pathway and whether these compounds, when synthesized from endogenous arachidonic acid stores in vivo have any biological effects on the eye. Studies on omega-3 fatty acid metabolism were done for two main reasons: (1) PGE3 and PGD3 lowered intraocular pressure without causing ocular inflammation in rabbit; and (2) some surveys demonstrated that in Greenland Eskimos whose marine diet is enriched with omega-3 substrate eicosapentaenoic acid, have a lower incidence of open-angle glaucoma as compared to Caucasians, whose diet is rich in arachidonic acid. The ability of anterior uvea to synthesize PGE3 and PGD3 in human, monkey, and rabbit anterior uvea warrants further investigation to determine whether or not these omega-3 PGs play a role in lowering intraocular pressure.